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IlaTeHT QUA 3991808, 
mi. B 22 D 27/20, 1976. 

'(54) CnOCOB H3rOTOBJlEHHfl OTJIHBOIC 

(57) HaoCpeTeHHe othochtg* k ooViacTH 
HHTeAHoro npoH3BOflCTBa, a mmghko k 
cnoco6aM HaroTOBJieHHH otjikbok c mcjt- 
KoflKcnepcHofl CTpyKTypoft h NOxeT CwTb 
HcnoJib30BaHo jxtir nojiyueHHH otjihbok 

H3 xapOCTOftKHX CIUiaBOB MeTOflOM JIHTbfl 



no BwnjiaBJiH^MbiM MojtejiHM, Uejib H3o6pe- 
TeHHH - MSMejifatteHHe jiHTpro 3epHa, 
noahiineHHe ruroTHocTH h MexantnecKHX 
cbohctb MeTaji/ia otjihbok. CyntHocTb 
cnoco6a 3aKJiK>tiaeTc* b tom, wto b jih- 
TeflHywcJ)opMy,.npeHMymecTBeHHo KepaMH- 
MecKyTo,3ajtHBax)TxHAKHH crmaB,oflHOBpe- 
MeHHo bboah b ero CTpyw HarpeTwe Meraji- 
JiHvecKHeixo6aBKH b BHixe raAKo-tsepaoft 
cycneH3MH OecTHrenbHoro nepeonaBa umx- 
TOBOA 3arOTOBKH, b Ka^ecTBe Koropoft 
npHM€HHWT rpaHympoBaHHMH MaTepHaJi 
c MeJiKo^HcnepcHoft CTpyKTypoft. Cnocoo* 
no3Bo/iHeT b 6-10 pa3 yneHbiiiHTb pa3Mep 
JiHToro sepHa, noBbiCHTb npo^HocTb bwco- 
Ko/ierHpoBaHHwx cTaneft Ha 3-8Z h ruiacTHti- 
HocTb na 15-25% 3a c^teT yBejwieHHK iuiot- 
HocTHMerajuia. 1 3.n.<fc-jiw f Inn., 1 T a6jj, 
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H3o6peTeHHe othochtch k jiHTeftHOMy 
npoH3Bo^cTsy t a hmchho k cnocoGaM 

npHrOTOBJlSHHH OTJIHBOK C MeJlK03epHHC- 
Toft CTpyKTypOft, H MOSeT CblTb HcnoJib- 

30BaHo ajih noJiyneHMH otjihbok hs *a- 
pocToftxHx cnnaBOB Me to m JiHTbH no 
BbirtnaBJieHHUM moacjihm* 

Uejib H3oCpeTeHH* - H3MejibMeHHe 
jiKToro aepHa, noBwmeHHe iuiothocth h 
MexaHH^ecKHX cbohctb MeTarura othkbok, 

CymHocTb cnoco6a 3aicnK>qaeTCH b 
tom, mto b JiHTeftHyio <i>opMy f npeHMyme- 
CTBeKHo KepaMH^ecKyio, hpoh3boaht 3a- 
jiHBKy xHAKoro cnJiaBa c OAHOBpeMeHHMM 
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no Mepe onjiaa^eHHH 3aroT0BKy 7 
nocTeneHHo onycKax)T bhh3. PacmiaB c 
noBepxHocTH 3aroTOBKH cTeKaeT b bo- 
poHKy 10, H3 kotopow nonaAaeT b ueH- 
TpanbHyw nacTb ochobhoto noTOKa, no- 
CTynawm'ero b pa6o^yw nonocTb fcopMbi 
nepe3 menesoH (fcanbTp, PacnnaB npw 
nocTyrureHHK b sopoHKy MMeeT TeMnepa- 
Typy He Bbime TeMnepaTypw JiHKBHAyca 
cnJiaBa. 3a cuer GwcTporo nporpeBa 
KepaMHMecKoft o6ojiovkh, ofcopMJunomefl ' 
BopoMKy 10, ochobhwm pacnnaBOM, no- 
CTynawmHM neperpeTWM K3 THrejibHofi ne- 
vh, h ofipasoBaHHw pa3paxeHHH b hhk- 



BBeaeHHeM b ero CTpyro HarpeTbix MeTaJi- ^ HeA MacTH bopohkh npH oMbiBaHHH ee 



JIHMeCKKX AOSaBOK B BHAe XHAKOTBepAOft 

cycneHSHH 6e3THrejibHoro nepennaBa 

fllHXTOBOft 33 rOTOBKH , B KaMeCTBe KOTO- 

poft rxpHMeHHWT rpaHyjiHpoBaHHbDft MeTanji 
c MejiKosepHHCTott CTpyKTypofl. 

Ha ^epTexe npeACTaBJieno ycTpoAcTBO 
Ann ocymecTBJxeHH* cnocofia. 

Cnocoo* ocymecTBJiHWT cjieAywmHM 06- 

P330M. 

B HarpeBaTenbHoft neuH 1 , pasMemeH- 
Hoft BHyTpH saKyyMHofl ruiaBHJibHO-3anH- 
BotiHoft Kaxepbi 2, npoH3BOA*T HarpeB .J 
kepaMHMecKoft tfropMbi 3 ao TeMnepaTypw 1 
1300- T600 K. OcHOBHyw tiacTb (60-80Z) 
3aJiHBaeMoro b 4»opMy MeTajura ruiaBHT b 
HHAyKUHOHHoft THrejibHoft ne*m 4 H 3a- . 
jTHBawT b MeTaJinonpHeMHyw wamy 5, H3 
KOTopoft ^epe3 mejieBoA <J)HJibTp 6 okh- 
meHHbirt ot nnaKa h rmeH pacruiaB noc- 
TynaeT a paGoMyro nonocTb JiHTefiHOH 

<J)OpMbl. OAHOBpeMeHHO C aaJlHBKOfi ochob- 

Hoft «iacTH pacixnaBa H3 new 4 npoH3- 
boaht oruiaBJieHHe ranxTOBoA 3aroTOBKH 
7 b HHAyKUHOHHOM ycrpoficTBe 8. 3aro- 
T.oBxy 7 np£AB apHTejTbHo noJiy^aioT c 
MejiKoaepHHCToA cTpyKTypoft H3 rpaHy- 
HHpoBaHHoro MaTepHajza kjih oahhm K3 
cneuHaJibHboc MeTOAOB JiHTba, HanpHMep, 
BaxyyMHO-AyroBoft rwaBKOH c 3a\nHBKoft 
MeTajina b ko KH/ib c npHHyAHTejibHbiM 
oxnaJKAeHHeM h BHfipauHeA ero b npouec- 
ce KpHCTajuiH 3 auHH « MaTepHaJi 3aroTOB- 
kk 7 HMeer XHMHMecKHft cocTaB, oAHHa- 
kobuA c cikxtoh, nepeanaBJiHeMoA b th- 
rejibHoA neMH 4. B npouecce oruiaBJie- 
hhh 3aroTOBKH 7 b cjiy^ae Heo6xoAKMoc- 
th ee MoryT AonoJTHHTe/ibHo noAsepraTb 
B03AeAcTBHK> yjibTpa3ByKa c noMombw 

BOJIHOBOAa 9 C Ue/IbK) yBe^HHeHHH HHTeH- 
. CHBHOCTH OTAe/ieHH« TBepAOTOnJIHBHbDC 

xaneiib ot 3aroT0BKH h noBbiuieHHJi co- 
AepacaHHH TBepAoA 4>a3w b aaJiHBaeMOM 
pacanaBe, 



CHH3y noTOKOM MeTajura, cycneH3HH H3 
MeTajuiHMecKHX Ao6aBOK cbo6oaho nocTy- 
naeT s paSovyw nonocTb (J>opMbi 6es aa- 
TBepAeBaHHH b ropxioBHHe bopohkh aa- 
20 »e npH oTHocHTejibHo iih3koh TeMnepa- 
Type npeABapHTejibHoro Harpesa xepa- 
MH^eexoH o6ojiokkh (1300 K) . nocjie 
3anoJiHeHKH nojiocTH xhakhm MeTa/uioM 
anaBJieHHe djhxtoboh 3aroTOBKM h 3aJiHB- 
Ky paconaBa npeKpamaMT, 

flajibHeHtnue onep'aAHH no HaroTosjie- 

HHKJ OTJIHBKH npOH3BOAHT H38eCTHbZM Me- 
TOAOM JIMTbH no BbinJiaBJIHeMbIM MOAeJIHM t 

II p h m e p. CTajib BHI1-1 b Z:C 0,06, 
30 Cr 13,8, Ni 7,5, Mo 1,0, Mn.0,4, 

Si 0,2 BbinnaBJiKJOT H3 CBe*Hx mHXTOBbix 
MaTepnaJioB b BaKyyMHoft ycTaHOBKe HCB- 

0,16 C 3aJlHBKOft B KOKHJlb MepHblX 1DHX- 

TOBbix 3aroTOBOK paaMepaMH 50*300 mm^- 
35 ILnaBJieHHe h KpHCTajinHsauHw CTaiiH 

npOH3BOA«T npH OCTaTOMHOM A3BJieHHH 

aproHa b ruiaBWibHOH KaMepe 150 mm.pt.ct 
nocne pacnjiaBJieHKH MeTajma npoH3Bo- 
WT pacKHcneHHe khakoA BaHHU yrJiepo- 
AOm b KOJiHMecTBe 0,01 % h (JeppouepM- 
eM b KOJiKuecTBe 0,2 % ot Beca mracTbi. 

IlojiyMeHHbie MepHbie muxTOBwe 3aro- 
TOBXH OAKHaKOBOrO XHMHMecKoro cocTa- 
sa nepennaBJmwT b onbiTHoA BaxyyMHoft 
45 njiaBHJibHo-3ajiHB0HH0H ycTaHOBKe THna 
yrm03, ocHameHHOH AonoJiHHTejibHO hh- 

Ay K AHO H HbIM yCTpOHCTBOM 6eCTHreJlbHOR 

onaBKH, npH 3tom ocHOBHyro Maccy Me- 
Tanna, pacxoAyeMoro Ha nony^eHHe jth- 
50 roro 6noxa, njraBHT a HHAyKAHOHHoft tm- 
rejihHOH neMH eMKocTbio 15 xr. Ilocne 
AOBeaeHMH TeMnepaTypw CTa/iH b THreJie 
AO 1888 K (TeMnepaTypa 3ajiHBKH no 
cepHHHOH TexHonorHH) pactuiaB 3aJiHBa- 
55 jot c MaccoBoft cKopocTbw 8000 r/c b 

4>0PMy C nHTHHKOBOH CHCTeMOH, ocHaiueH- 

hoh tue/ieBbJM <J)HJibTpoM KOHbuesoro TH- 
na C OTBepCTHHMH tUHpHHOK 1,5 MM.4>Op- 
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ox.najKjie.HHQ na Boaayxe, o6 P a6oTKa xo- 
noaoM.npH -60 C, omycK npn 873 JC. 

Pe3yjihTaTw HccneAOBaHHtf cboActb 
OT/IHBOK H3 CTaJIH BHJI- 1 npHBejueHbi B 
5 Ta6jiwue. 

CpaBHeHHe nojiyneHHwx peayjibraTOB 
* noKaawBaer, hto npHMeHeHHe HOBoro 
cnoco6a HsroTosneHH* otjihbok oSecne- 
MHBaer H3 M ejibHeHHe 3 ep H a, noBbmieHHe 

10 IU10THOCTH H MeXaHHHeCKHX CHOfiCTB Me- 
TaJUia B OTJTHBK3X # 

KpoMe Toro, bboa MeTaJuiHqecKHX 
floSasoK b pacnnaa b b W hchako— tbsp~ 
aoh cycneH3HH noaBOJiner CHHTb nepe- 
rpes Haa TeMnepaTypoft JiHKBHAyca y*e 
b npouecce sbjihbkh (c 150 AoSOrpaaJ, 
hto cnocoecTByer CHHxeHHw npnrapa 

OTJIHBOK • 

npHMeweHHe cnoco6a nosaojiaeT b 
10 6-10 pas KMeHbiDHTb pasMep jiHtoro aep- 
Ha, noBwcHTb npowHocTb BMcoKonenipo- 
BaHKw crajxefl Ha 3-8% h rutacTHHHocTb 
na 15-25% 3 a cveT ysenmeHKH iijiothoc- 
t« Mera/ura. 



Ma na ocHOBe 3JiexTpoKopyHAa HMeeT 
TeMnepaTypy 1373 K. 

OAHOBpeMeHHO C IUiaSKOH IIIHXTbl B 

THrejibHofi netm iipoboaht npeaaapnTejib- 
hwh HarpeB ehxtoboh 3aroTOBKH b ycT- 
poftcTBe GecTHrenbHoA ruiaBKH npH npo- 
boahmohmoiuhocth 1 0- 1 5 kBt . 3a 1 f 5 MHH 
AO CiiHBa MeTajma H3 wren* b *opMy 
BKJiwHawT 4>opMHpoBaHHbiA pa3orpeB aa- 

TOTOBKH npH MaKCHMaJTbHOft MOmHOCTH 

Ha HHAyKTope ,80 kBt. /Ijw odecneMeHHH 

CHHXpoHHoro 3anOJTHeHHH <J)OpMbl MeTan- 

jiom THrenbHoro h SecTHrejibHoro nepe- 

r 1 ™^ s. c r neH3HH n ° 3Boj7HeT c »«* 

TH mHXTOBOH 3arOTOBKH B yCTpoftCTBG I'!!."!^: 6 ^ 3 ^ P ^ ™KBH*yca W 

OecTHreJibHoft imaBKH ao TeMnepaTypw 
1678 K, xoTopaa Ha 30 rpafl. hyukq. T eM- 
nepaTypw cojuwyca. MaccoBan cxopocTb 
oimaBJieHna h CTexaHHH crpyn 6*ecTH- 
rejibHoro nepenjiasa cocTaBJineT 200- 
230 r/c. TeMireparypa pacnjiaBa b CTpye 
CecrarejibKoro nepeiuiasa 1738-1728 K, 
T.e. b npeaejiax 10 rpaa. HHace TeMnepary- 
pwjiHKBHAyca, paBHoft 1738 K. KojmwecTBo 25 
TBepflOH <fra3bi b pacniiaBe cocTaBJweT 
20-25% (no AHarpaMMe coctohhh*) . 06- 
ma* Macca JiHTeAHoro 6\noKa, cocto*- 

mero h 3 rpex BBprHxajibHo pacnoJioxeH- jrwV(lT ,. , arTtj 

Hbix nnHT 100x30x150 mm h jihthhkoboh 30 V B *>W. 

CHcreMbi, 14,5 xr. npeHwymecTBeHHo KepaMHMecxy*, khako- 

ro cruiaBa c OAHospeMeHHWM BseaeHHeM 
b ero CTpyw HarpeTbix MerajutHMecKHx 

A063BOK, OT/IHHawmHftCH 
TeM, HTO, C UeJlbK) H3MeJIbMeHH* JiHToro 

35 aepna, noBwmeHHH ivtothocth h MexaHK- 

HeCKHX CBOHCTB MeTaJUia OTJIHBOK B K3- 



^ o p m y jt a 



h a o 6 p e 



T e H H H 
1. CnoCOO H3rOTOBJieHHH OTJIHBOK, 

BKJiwvajomHH 3 ajiHBKy b JiHTeftHyw *opMy t 



flJW cpasHeHHH aariHBawT (JiopMbi c 
BBeaeHHeM ao63bkh b' BHfle MexaHHwecxH 
o6pa6o,TaHHoro h HarpeToro ao 1573 K 
npyTKa ^18 mm b ropjioBHHy jihtsAhoh 
bopohkh 0 40 mm. Otjihbkh HccjieAywT 
Ha npoMHocTb MeTajijia (m6toaom thapo- 

CTaTHHecxoro B3BemHBaHHH) , onpeAen^- nonku/ , r - — ... 

iot pa3Mep W xtHToro (nepsH^oro) 3^a 40 K T ne >*™*»* lOHXTOBoft aaroTOB- 

h MexaHHMecKHe CBoficTBa ( H a BbipeaaH- 

HbDC H3 OTJIHBOK 06pa3Uax) . 

3aroTOBKH o6pa3uoB on* MexaHHMec- 
khx HcnuTaHHH Te P Moo6pa6aTbiBaioT no 



MecTse MeTaJiJiHvecxoH AoSaBKH Hcnojis- 
3ywT WAKOTBepAyw cycneH3HJo 6e3TH- 



2. Cnoco6 no n.1, 0 t ji h h a » - 
m h ft c ft T e M , trro b KaMecTBe mHx- 
toboh aaroTOBKH HcnojibaywT rpaHyjiH- 

POBaHHUH MaTepHaJI C MeJIKOSepHHCTOH 



TexHojiorna 3ajiHBKH 


IlnOTHOCTb 

MeTajijia, 


.CpeAHHft 

<^ JIHTbJX 




MexaHH«tecKHe CBoficTBa 




f/cm 1 


3epeH, 

MM 


G. MJIa 




8 ,7. 






H3 THrejibHoft new 
c AoOaBKofi cyc- 


7,848 


0,2-0,8 


1160 


950 


20,0 


57,6 


1,26 


neH3HH 6ecTH- 
rejibHoro nepe- 


7,855 


0,3-0,9 


1165 


1010 


20,0 


59,2 


1,50 


njiaBa 


7,850 


0,2-1,0 


1112 


947 


23,2 


60,0 


1,06 




7,850 


0.3-1,5 * 


1 125. 


975 


24,0 


56,5 


0,95 
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ripoaoJixeHHe TaejiHuw 



TexHanorHfl saji hbkh 



RnOTHOCTb 

MeTaana. 
r/CM 



.CpeflHHft 

4 iTHTbDC 
3CpeH, 
MM 



G m MTTa 



MexaHH^iecKKe caoucTBa 
C %z> ma |S,Z L,Z f KC 



HHk/m 





7,846 


0.3-1,5 


1 148 


1 \J£.\J 


,8 


60,0 


1,05 




. 7,857 


0, 1-0,7 


1 1 35 






58,6 


1,31 




7,853 


0,2-0,9 


1137 


960 


23. C 


63 0 


1 40 


. CpeaHee 


7,851 


0,23-1,04 


.1139 


971 


22,8 


59,3 


1 .22 


Ha THrejTbHofl'neMH 
c DBeaeHMeM 


7,825 


3,5-7,0 


1095 


930 


18 2 


52 5 


n qt 

V , 7 J 


npyrxa b pac- 
nnaB (npoTOTMn) 


7,846 


1,5-5,0 


1 120 


965 


19 0 




1 , UZ 




7,820 


2,5-6,5 


1105 


894 


17,5 


53,0 


0,85 




7,836 


0,5-4,0 


1080 


885 


16,4 


52,0 


1,05 




7,841 


1,0-5,5 


1140 


1010 


20,5 


56,0 


1,10 




7.817 


4,0-8,5 


1075 


854 


14,6 


47,0 


0.75 




7,820 


3,5-7,5 


1097 


910 


14,5 


50,0 


.0,90 


Cpemee 


7,829 


2,3-6,4. 


1102 


921 


17,1 


5.1,6 


0,94 




Pe^aKTop 3 . C/iHraH 



CoCT3BHT6JTb B.AHflpeeB 

Texpea M.XoaaHHM KoppeKTOp E.PomKO 



3axa3 1482/8 Tnpax 741 IloOTHCHoe 

BHHHTIH TocyflapcTBeHHoro KOMHTeTa CCCP 

no Ae^aM H3o6peTeHHft h otkpwthA 
113035, MocKBa , JK-35, PaymcxaH Ha(5., a. 4/5 
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